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@) A method for forming plate characters in a half-tone gravure platemaking process. 

(57) A method for forming plate characters in a half- 
tone gravure platemaking process in which a laser 
beam intermittently irradiates a photosensitive ma- 
terial, thus forming plate characters therein as a 
result of exposure by the laser beam. The outlie 
portion of each character is made up of continuous 
groove-form cells and inner portion of the character 
(the filled portion) is made up of independent dot- 
form cells corresponding to the dot percentage of a 
shadow portion or with island-form projections to the 
extent that ink flow (running) does not occur when 
the cells are filled with ink as a result of the plate 
surface being wiped by a doctor blade. The outline 
portion of each character is made up of groove-form 
cells having a narrow width without causing ink flow 
(running) when the cells are filled with ink as a result 
of the plate surface being wiped by a doctor blade. 
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BACKGROUND OF THE INVENTION 



1. Field of the Invention 



The present invention relates to a method for 
forming plate characters in a half-tone gravure 
platemaking process. 

2. Prior art 



Figures 2(a) through 2(c) show a process in 
which a half-tone gravure character (the English 
letter "A" in this case) is prepared by a conven- 
tional method for forming plate characters in a half- 
tone gravure platemaking process, and then print- 
ed. 

Figure 2(a) shows the screened plate character 
"A". Here, the entire plate character consists of 
dot-shaped cells which are formed by etching so 
that they correspond to the dot percentage of the 
shadow portion of the character. 

Figure 2(b) illustrates a state in which ink has 
been transferred to the screened plate character 
"A" illustrated in Figure 2(a). When this character 
is transfer-printed onto paper, etc., the ink spreads 
so that the portion of the blank paper correspond- 
ing to the screen lines disappear, thus producing 
an English letter "A" in which the entire body of 
the character is black as shown in Figure 2(c). 

Thus, in a conventional process, the plate char- 
acters are composed of dot-shaped cells which 
correspond to the dot percentage of the shadow 
portion of each character. Accordingly, the outlines 
of the half-tone gravure characters (printed char- 
acters) are notched, so that the quality of the 
printed characters is inferior to characters printed 
by typeface printing. This drop in quality is espe- 
cially conspicuous in the case of small characters. 

SUMMARY OF THE INVENTION 

The present invention was devised in light of 
the above described problems found in the prior 
art. The object of the present invention is to pro- 
vide a method for forming plate characters in a 
half-tone gravure platemaking process in which the 
character outline of half-tone gravure characters is 
as sharp as the outlines of characters obtained in 
typeface printing. 

The object of the present invention is achieved 
utilizing a method in which a laser beam of a laser 
exposure apparatus is moved so that the laser 
beam (intermittently) irradiates a photosensitive 
material in spot-like form, thus forming plate char- 
acters in the photosensitive material as a result of 
exposure to the laser beam. Each plate character is 
formed so that (i) the outline portion of a character 
is formed by continuous groove-shaped cells, and 



(ii) the filled portion of the character (i.e., the area 
inside the outline portion of the character) is 
formed by independent dot-shaped cells corre- 
sponding to the dot percentage of the shadow 

5 portion, or by island-shaped projections to an ex- 
tent which does not result in any ink flow (running) 
when the cells are filled with ink as a result of the 
plate surface being wiped by a doctor blade. The 
outline portion of each character is made up of 

10 groove-shaped cells which have as narrow a width 
as possible without causing ink flow (running) when 
the cells are filled with ink as a result of the plate 
surface being wiped by a doctor blade. 

In the half-tone gravure printing plates (rolls or 

75 flat plates) of the present invention, the outline 
portion of each character is formed by continuous 
groove-shaped cells which are as narrow as possi- 
ble without causing ink flow (running). The filled 
portion of each character is made up of dot-shaped 

20 cells corresponding to the dot percentage of the 
shadow portion of the character. Accordingly, each 
plate character as a whole, i.e., the outline portion 
of the character and the filled portion of the char- 
acter, are satisfactorily filled with ink when the 

25 surface of the plate is wiped by a doctor blade. As 
a result, ink is thick in the outline portion of each 
printed character, so that the outline of the char- 
acter is far sharper than in typeface printing. Fur- 
thermore, the filled portions of the characters are 

30 black, so that high-quality character printing is 
achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Figures 1(a), 1(b) and 1(c) are process diagrams 

which illustrate a half-tone gravure character (the 
letter "A") prepared by the method of the 
present invention for forming plate characters in 
a half-tone gravure platemaking process, and 

40 which is then printed; and 

Figures 2(a), 2(b) and 2(c) are process diagrams 
which illustrate a half-tone gravure character (the 
letter "A") prepared by a prior art method for 
forming plate characters in a half-tone gravure 

45 platemaking process, and which is then printed. 

DETAILED DESCRIPTION OF THE INVENTION 

Below, a method for forming plate characters in 
50 a half-tone gravure platemaking process in accor- 
dance with the teachings of the present invention 
will be described in terms of the Figures 1(a), 1(b) 
and 1(c). 

A direct platemaking method will be described 
55 in which a laser beam is moved so that it spot- 
irradiates a plate roll coated with a photosensitive 
film, thus forming character data as aggregations of 
beam dots resulting from laser beam exposure. 
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Specifically, in this method, a single laser 
beam is split by means of a beam splitter into 
approximately 20 beams, which are of equal inten- 
sity and which are arranged in a single row in the 
form of a connected chain. Laser exposure is effec- 
ted while scanning is performed by irradiating the 
split laser beam, each beam passing through a 
multi-type light modulator (which is independently 
driven in accordance with the character data) and 
an auto-focus lens, onto the plate roll coated with 
the photosensitive film which constitutes the pho- 
tosensitive material. 

In a case where, for example, the letter "A" is 
inscribed on the plate roll via laser exposure, the 
multiple electrodes of the multi-type light modulator 
are driven so that (a) the outline portion of the 
character is continuously exposed, and (b) the filled 
portion of the character (i.e., the area inside the 
outline portion of the character) is exposed so that 
it is filled with dot-shaped cells corresponding to 
the dot percentage of the shadow portion. 

The multi-type light modulator is driven as fol- 
lows: Character data is supplied from a memory (in 
which the character data is stored) and converted 
into the necessary signals, which are distributed 
and supplied to the multiple electrodes. Further- 
more, with regard to the character data stored in 
the memory, laid out character data is used along 
with image data in a layout scanner. In this layout 
scanner, an accessory program which can define 
picture element data separately for the character 
outline portion and the filled portion of the char- 
acter is used for characters which are displayed in 
a graphic display. The character outline portion 1 
of each character is defined as having a 100% 
shade gradation and a line width that is as narrow 
as possible without causing ink flow (running) when 
the cells are filled with ink and the plate surface is 
wiped by a doctor blade (e.g., a line width of 20 
microns). The filled portion 2 of each character is 
defined as having a shade gradation corresponding 
to the dot percentage of the shadow portion (e.g., a 
shade gradation of 75%). This data is stored in the 
memory, so that a display of the type shown in 
Figure 1(b) is obtained. 

When a character thus defined by the layout 
scanner and stored in the memory is output by the 
laser exposure device, an inverted display of the 
type shown in Figure 1(a) is used. Specifically, for 
each plate character, the character outline portion 1 
is irradiated so that continuous laser beam lines 
with a groove width of 20 microns are formed, and 
the filled portion 2 of the character (i.e., the area 
inside the character outline portion) is irradiated in 
dot form so that screen lines remain corresponding 
to the dot percentage of the shadow portion. 

When the plate roll which has been laser- 
exposed in this manner is developed/etched, plate 



characters are formed which are composed of 
screen points as shown in Figure 1(a). In each of 
these plate characters, the character outline portion 

1 is formed by continuous groove-shaped cells with 
5 a groove width of 30 microns and the filled portion 

2 of the character (i.e., the area inside the char- 
acter outline portion) is formed by dot-shaped cells 
corresponding to the dot percentage of the shadow 
portion of the character. Furthermore, the character 

70 outline portion 1 is formed so that its groove- 
shaped cells have as narrow a width as possible so 
that when the cells are filled with ink the ink will not 
flow (run) when the plate surface being is wiped 
with a doctor blade. 

75 When ink is applied to such a plate character, 

the cells can be filled with ink as shown in Figure 
1(b). When transfer printing onto paper, etc., the 
ink is thick in the outline portion of the character, 
and the ink spreads (as in conventional processes) 

20 in the filled portion of the character (i.e., the area 
inside the outline portion) so that the areas of the 
blank paper corresponding to the screen lines dis- 
appear, thus producing a sharp black printed char- 
acter as shown in Figure 1(c) and without notches 

25 appearing in the outline portion of the character 
(letter "A"). 

The method of the present invention for for- 
ming plate characters in a half-tone gravure plate- 
making process can also be used in cases where 

30 the filled portion of the character consists of small 
plate characters which are too narrow to allow the 
filled portion to be filled with dot-shaped cells cor- 
responding to the dot percentage of the shadow 
portion of the character involved. Instead, the filled 

35 portions are filled with island-shaped projections to 
such an extent that ink flow (running) is not caused 
when the cells are filled with ink as a result of the 
plate surface being wiped by a doctor blade. 

Also, the method of the present invention can 

40 be used where the laser beam is moved so that it 
spot-irradiates a photosensitive film (silver salt film) 
wrapped around a drum so as to form character 
data as aggregations of beam dots by the laser 
exposure. Such a photosensitive film is then devel- 

45 oped and wrapped around a plate roll which is 
coated with another photosensitive film, and the 
plate roll is then exposed and developed/etched, so 
that plate characters consisting of screen points are 
formed. 

50 As described above, according to the method 

of the present invention, ink is thick in the outline 
portion of the character, so that the outline portion 
of the character is far sharper than in typeface 
printing. In addition, the filled portion of the char- 

55 acter are black, so that high-quality character print- 
ing can be achieved. 

Claims 
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1. A method for forming plate characters in a 
half-tone gravure ptatemaking process, char- 
acterized in that a laser beam of a laser expo- 
sure apparatus is moved so that said laser 5 
beam irradiates a photosensitive material in 
spots, thus forming plate characters on said 
photosensitive material, each plate character 
being formed so that: 

an outline of each character is formed of w 
continuous groove-shaped cells; 

an area inside said outline of said char- 
acter is formed of independent dot-shaped 
cells which correspond to a dot percentage of 
a shadow portion; and 75 

said groove-shaped cells of said outline 
portion of each character have as narrow a 
width as possible without causing ink flow 
when said groove-shaped cells are filled with 
ink as a result of a plate surface being wiped 20 
by a doctor blade. 

2. A method for forming plate characters in a 
half-tone gravure platemaking process, char- 
acterized in that a laser beam of a laser expo- 25 
sure apparatus is moved so that said laser 
beam irradiates a photosensitive material in 
spots, thus forming plate characters on said 
photosensitive material, each plate character 
being formed so that: 30 

an outline of each character is formed of 
continuous groove-shaped cells; 

an area inside said outline of said char- 
acter is formed of independent island-shaped 
cells to an extent that ink flow does not occur 35 
when said island-shaped cells are filled with 
ink as a result of the plate surface being wiped 
by a doctor blade and, 

said groove-shaped cells of said outline 
portion of each character have as narrow a 40 
width as possible without causing ink flow 
when said groove-shaped cells are filled with 
ink as a result of the plate surface being wiped 
by a doctor blade. 
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FIG. 1 FIG. 1 FIG. I 

(a) (b) (c) 




FIG.2 FIG.2 FIG.2 

(a) (b) (c) 
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